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Resistors Sectional Committee, LT 14

NATIONAL FOREWORD ThisIndianStandard, whichisidentical withIECPub 105 l-2/QC420100 (1991-01) `Varistorsforuseinelectronic equipment - Part 2 : Sectional specification for surge suppression varistors', issued by the International Electrotechnical Commission, was adopted by the Bureau of Indian Standards on the recommendation of the Resistors Sectional Committee and approval of the Electronics and Telecomunication Division Council. The text of the IEC standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) b) Wherever the words `International Standard' appear referring to this standard, they should be read as `Indian Stanadard'. Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice i,sto use a point ( . ) as the decimal marker.

In this adopted stzmdardlreferenceappears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree of equivalence for the editions indicated:

International Standard

Corresponding Indian Standard

Degree of Equivalence

IEC Pub 1051-l QC 420000 : 1991 Varistors for use in electronic equipment -- Part 1 : Generic specification IEC Pub QC 001001: 1986 Basic rules of the IEC quality assessment system for electronic components (IECQ) IEC Pub QC 001002 : 1986 Rules of procedure of the IEC.quality assessmentsystemforelectroniccomponents

IS QC 420000 : 1994 Varistors for use in electronic equipment-Part 1: Generic specification IS QC 001001: 1988 Basic rules ofthe IEC quality assessment system forelectronic components (IECQ)

Identical

Identical

UECQ)

IS QC 001002 : 1988 Rules of procedure of the IEC quality assessment system for electronic components

Identical

(IECQ)

The concerned technical committee has reviewed the provisions of IEC 68 and IEC 410 (1973), referred in this adopted standard and has decided that this is acceptable for use in conjunction with this standard. This standard is intended primarily for use under the IECQ System. A regular Indian Standard for this component may be different, identical or similar to this standard. Only the English language text in the International Standard has been retained while adopting it in this Indian Standard.

IS QC420100:1994
IEC QC 420100:1991

Indian StandarzE
VARISTORS FOR USE IN ELECTRONIC SECTIONAL SPECIFICATION EQUIPMENT.SURGE SUPPRESSION VARISTORS
SECTION ONE - GENERAL

FOR

1. 1.1

General Scope This standard is applicable to surge suppression varistors intended to protect electronic and other sensitive equipment from surges, operating from a d.c. supply, or an a.c. supply hav,ing a frequency not greater than 400 Hz. Varistors which are the subject of this sectional specification intended to give primary protection against lightning surges. are not

1.2

Object The,object of this standard is to prescribe preferred ratings and characteristics and to select from IEC Publication 1051-1, the appropriate quality assessment procedures, tests and measuring methods and to give general performance requirements for this type of varistor. Test severities and requirements prescribed in detail specifications referring to this sectional specification shall be of equal or higher performance level, because lower performance levels are not permitted.

1.3

Related documents IEC Publications: Publication 1051-l (1990): Varistors for Use in Electronic Equipment. Part 1: Generic Specification. Environmental Testing. for

Publication PUbliCatiOA

68: 410 (1973):

Sampling Plans and Procedures Inspection by Attributes.

Publication

QC 001001 (1986):

Basic Rules of the IEC Quality Assessment System for Electronic Components (IECQ). Rules of Procedure of the IEC Quality Assessment System for Electronic Components (IECQ).

Publication

QC 001002 (1986):

IS QC420100:1994 IEC QC 420100:1991 1.4 Information to be given in a detail specification shall be derived from the-relevant blank detail

Detail specifications specification.

Detail specifications shall not specify requirements the generic, sectional specification or blank detail more severe requirements are included, they shall be 1.8 of the detail specification and indicated in the example by an asterisk.

inferior to those of specification. When listed in Sub-clause test schedules, for

Note. --The information given in the Sub-clauses 1.4.1 and 1.4.3 may, for convenience, be presented in tabular form. The following information shall be given in each detail specification and the values quoted shall preferably be selected from those given in the appropriate clause of this sectional specification. 1.4.1 Outline drawing and dimensions There shall be an illustration of the varistor as an aid to easy recognition and for comparison of the varistor with others. Dimensions and their associated tolerances, which affect interchangeability and mounting, shall be given in the detail specification. All dimensions shall preferably be stated in millimetres, however, when the original dimensions are given in inches, the converted metric dimensions in millimetres shall be added. Normally the numerical values shall be given for the length, width and height of the body and the wire spacing or for cylindrical types the body diameter, and the length and diameter of the terminations. When necessary, for example when in a detail specification more than one style is covered, the dimensions and their associated tolerances shall be placed in a table below the drawing. When the configuration is other than described above, the detail specification shall state such dimensional information as will adequately describe the varistor. When the varistor is not designed for use on printed boards, this shall be clearly stated in the detail specification. 1.4.2 Mounting The detail specification shall specify the method of mounting to be applied for normal use and for the application of the vibration and the bump or shock tests. The varistors shall be mounted by their normal means. The design of the varistor may be such that special mounting fixtures are required in its use. In this case the detail specification shall describe the mounting fixtures and they shall be used in the application of the vibration and bump or shock tests. For the latter tests the mounting shall be such that there shall be no parasitic vibration. 1.4.3 Style (IEC Publication 1051-l. Sub-clause 2.2.3) of nominal

For the purpose of this standard the style is a combination dimensions and characteristics.

IS QC420100:1994 115C QC420100:1991 It may be represented by a double-letter code e.g. AB, BC, CD, etc. which is arbitrarily chosen for each nominal dimension/characteristic combination covered by a detail specification. The style designation, therefore, has no meaning unless the number of the detail specification is also given. 1.4.4 Ratings and characteristics shall be in accordance with the relevant

The ratings and characteristics clauses of this specification. 1.4.5 Marking

The detail specification shall specify the content of the marking on the varistor and on the package. Deviations from Sub-clause 2.4 of the Generic Specification, IEC Publication 1051-l shall be specifically stated. 1.4.6 Ordering information information

The detail specification shall indicate that the following is required when ordering varistors: 1) Style reference. 2) Maximum 3) Number 1.4.7 Additional continuous a.c. voltage. and issue reference of the detail specification. information (not for inspection purposes)

The detail specification may include information (which is not required to be verified by the inspection procedure), such as circuit diagrams, curves, drawings and notes needed for the clarification of the detail specification. SECTION TWO - PREFERRED RATINGS, CHARACTERISTICS AND TEST SEVERITIES

2. 2.1

Preferred Preferred

ratings, characteristics characteristics

and test severities

The values given in detail specifications from the following: 2.1.1 Preferred climatic categories

shall preferably

be selected

The varistors covered by this specification are classified into climatic categories according to the general rules given in IEC Publication 68-1. The lower and upper category temperature and the duration steady state test shall be chosen from the following: Lower category temperature: Upper category temperature: of the damp heat,

-55 "C, -40 "C, -25 'C and -10 'C. +70 "C, +85 OC, +lOO "C, +125 'C and +155 'C.

Duration of the damp heat, steady state test: 4, 10, 21 and 56 days (not applicable to unprotected types which have a -/-/OO category). 3

IS QC420100:1994 IEC QC420100:1991 The severities for the cold and dry heat tests are the lower and upper category temperatures respectively. Because of the construction of some varistors these temperatures will occur between two of the preferred temperatures given in IEC Publication 68-2. In this event the nearest preferred temperature within the actual temperature range of the varistor shall be chosen for this severity. 2.1.2 Maximum continuous voltages a.c. voltages are:

The maximum

continuous

60, 130, 250, 275, 420, 460, 680, 1 000 V r.m.s. Note. -The maximum continuous d.c. voltage is 1.3 times the maximum continuous a.c. voltage for metal oxide technology and 1.15 times for,silicon carbide technology. 2.2 Derating curves curves shall be applied: a.c. or d.c. voltages

The following 2.2.i Maximum
Percentage
the maximum

continuous
of A

continuous a-c. or d-c. voltage 100%

--$

------I

I I I I I

Lower

category

-_ OC

temperature

Upper

category

temperature

2.2.2

Maximum Example

peak current,

A
Peak

1 100 US 1 ms 10 CIS Pulse duration

4

IS QC420100:1994 IEC QC 420100:1991 2.3 Preferred test severities shall preferably

Test severities prescribed in detail specifications be selected from the following: 2.3.1 Solderability

Test Ta (IEC 68-2-20), Solder bath method at 235 f 5 "C. 2.3.2 Resistance to soldering heat

Test Tb (IEC 68-2-20), Method 1A. 2.3.3 Shock Sub-clause 4.15 of IEC Publication Pulse shape: Acceleration: Pulse duration: Severity: half-sine ,490 m/s2 11 ms 3 successive shocks in each direction. Separate specimens to be used each direction. Normal mounting means, in such a manner that there shall be no parasitic vibration. 1051-1, with the following details:

Mounting:

2.3.4

Bump Sub-clause 4.14 of IEC Publication 4 000 390 m/s2 Normal mounting means, in such a manner that there shall be no parasitic vibration. 1051-1, with the following details:

Number of bumps: Acceleration: Mounting:

2.3.5

Vibration Sub-clause Method B4 Acceleration: Frequencies: Total duration? Mounting: 98 mPs2 10 Hz to 55 Hz 6h Normal mounting means, in such a manner that there.shall be no parasitic vibration. 4.16 of IEC Publication 1051-1, with the following details:

5

IS QC420100:1994 IEC QC420100:1991 SECTION THREE - QUALITY ASSESSMENT PROCEDURES 3. 3.1 Quality assessment procedures

Structurally See Generic

Similar Components Specification, Approval IEC Publication 1051-1, Sub-clause 3.3.

3.2

Qualification

The procedures for Qualification Approval testing are given in Sub-clause 3.4 of the Generic Specification, IEC Publication 1051-l. The schedule to be used for Qualification Approval testing on the basis of lot-by-lot and periodic testing is given in Sub-clause 3.3 of this specification. The procedure using a fixed sample size schedule 3.2.1 and 3.2.2 below. 3.2.1 Qualification Sampling The fixed sample Sub-clause 3.4.2 values for which range covered by size procedure is described in IEC Publication 1051-1, b). The sample shall be representative of the range of approval is sought. This may or may not be the complete the detail specification. Approval is given in Sub-clauses

on the basis of the fixed sample size procedure

The proportion of specimens having the different characteristics shall be proposed by the manufacturer's Chief Inspector and shall be to the satisfaction of the National Supervising Inspectorate. When additional groups are introduced into the Qualification Approval test schedule, the number of specimens required for Group "0" shall be increased by the same number as that required for the additional groups. 3.2.2 Tests The complete series of tests specified in Table I are required for the approval of varistors covered by one detail specification. The tests of each group shall be carried out in the given order. The whole sample shall be subjected to the t.ests of Group "0" and then divided for the other groups. For insulated varistors the tests of Group 1 shall be made before the tests of Groups 2 to 7. Specimens found defective during the tests of Group "0" shall not be used for the other groups. "One defective" is counted when a varistor has not satisfied the whole or a part of the tests of a group. The approval is granted when the number of defectives does not exceed the specified number of permissible defectives for each group or sub-group and the total number of permissible defectives.

6

IS QC420100:1994 WC QC420100:1991 Note. -In Table I the fixed sample size test schedule is given. It includes details of sampling and permissible defectives for different tests or groups of tests and gives, together with the details of test contained in Section Four of IEC Publication 1051-l and Section Two of this specification, a complete summary of test conditions and performance requirements. It is indicated in Table I where, for the test methods, test conditions and/or performance requirements, a choice has to be made in the detail specification. The conditions of test and the performance requirements for the fixed sample size test schedule shall be identical to those prescribed in the detail specification for quality conformance inspection. TABLE I Test schedule for Qualification Notes 1. -Sub-clause numbers of test and performance the Generic Specification, IEC Publication 2. -In this table: = sample size = group acceptance criterion (permitted number of defectives per group or sub-group) t = total acceptance criterion (permitted number of defectives for one or several groups combined e.g. Groups 1 to 6 inclusive) = destructive D ND = non-destructive
C

Approval requirements 1051-l. refer to

n

3. -The bump test and shock test are considered to be alternative. The detail specification shall indicate which test is .performed. Sub-clause number and Test (see Note 1) D Conditions of test or (see Note 1) !JD sample size i criterion )f accepta)ility :see !iot 2) t n C 56 + 4
1

Performance requirements (see Note 1)

SROUP 0 4.3.1 Visual examination Marking

As in 4.3.1

4.3.2

Legible marking and as specified in the detail specification As specified in the detail specification 9t specified current 9t maximum continuous l.c. voltage, at 25 'C As specified in the ] detail specification

4.3.3 Dimensions (gauging)' 4.4 4.4 Voltage Leakage current

7

IS QC420100:1994 IEC QC420100:1991
5 iub-clause number i ind Test

(:see Note 1)

r 'D

Conditions of test :see Note 1)

-

4;ROUP 1
41.5

,

I T
Sample size &: criterion 0if acceptablility

E'erformance I .equirements (see Note 1)

( see
n

rot
C

8

1

3

Pulse current

.O pulses 8/20 ps, in )ne direction, 2 per min . Visual examination - Leakage current or voltage at specified current lo visible damage LS specified in the letail specification

41.6

Voltage under pulse condition Voltage proof

Lt class current

LS'specified in the letail specification LS in 4.8

41.8

IInsulated varistors )nly) lethod: As specified in :he detail specification
b

I ;ROUP Lb.10

2 Robustness of terminations

8 rest appropriate to :he type of termination 7isual examination Leakage current or roltage at specified :urrent

1

Ls in 4.10.5 Ls specified in the Ietail specification

d i.11

Solderability (if applicable) Solvent resistance of marking (if applicable)

solder bath method

is in 4.11.2.2

A 1.21

solvent: . . . solvent temperature: ... llethod 1 Xubbing material: cotter vool Xecovery: . . . Jisual examination
-

,egible marking 8
1

ZROUP 3 6.3.4 Dimensions (detail) 6.4 Leakage current (if applicable)

)

is specified in the ietail specification At upper category temperature and at other temperature(s) as specified in the detail specification 8 5s specified in the ietail specification

IS QC420100:1994 IEC QC 420100:1991
-

ub-clause number nd Test see Note 1)

1

r ID

londitions of test :see Note 1)

iample size c criterion ,f accepta)ility
see

'erformance -equirements :see Note 1)

n .5 Pulse current 10 pulses 10/i 000 ps or ! ms square wave in one iirection, 1 every ! min Iisual examination Leakage current or roltage at specified :urrent lROUP 4
. 18 )

lo visible damage is specified in the ietail specification

Damp heat, steady state

i

specimens

Y?Oapplied voltage 3ther 4 specimens Applied voltage: 10% of the maximum d.c. voltage Visual examination Leakage current or voltage at specified current Insulation resistance (Insulated varistors only) 8 is in 4.18.3 4s specified in the ietail specification

As in 4.18;s

-

-

;ROUP 5A Ialf of the sample oi ;roup 5 1.7 Capacitance

1

1

f = 1 kHz Signal level (if > 1 V) Zero bias Method 1A

As in 4.7.2

b.12 Resistance to soldering
heat (if applicable

Visual examination Leakage current or voltage at specified current
9

As in 4.12.2 As specified in the detail specification

IS QC 420100:1994 EC QC 420100:1991

Iub-clause number Lnd Test :see Note 1)

1

)r ID

Conditions of test (see Note 1)

jample size i criterion ,f accepta1ilit.y
1see
n

1.22 Component solvent resistance (if applicable)

Solvent: Solvent temperature: Yethod 2 Recovery:
. . .

T

Performance 1 requirements (see Note 1)

...

Visual examination

!Jovisible damage Legible marking As specified in the detail specification

Leakage current or voltage at specified current 1.13 Rapid change of temperature SA = Lower category temperature = Upper category RB temperature Visual examination Leakage current or voltage at specified current
_-~----~---_~~---_--we-I_-

As in 4.13.2 As specified in the detail specification
_-_

:ROUP 5B Ither half of the sample of Group 5 i.15 Shock (or bump, see Note 3)

)

8

1

For mounting method see 2.3.3 of this specification Pulse shape half sine Acceleration: 490 m/s2 Pulse duration: 11 ms Visual examination Leakage current or voltage at specified current As in 4.15.3 As specified in the detail specification

b.14 Bump (or shock, see Note 3)

For mounting method see 2.3.4 of this specification Number of bump: 4 000 Acceleration: 390 m/s2 Visual examination Leakage current or voltage at specified current 10 As in 4.14.3 As specified in the detail specification

1S QC 420100: 1994 IEC yc 420100: 1991 -

lub-clause number nd Test see Note 1)

:onditions of test 11: see Note 1) ID
)

lample size f criterion If acceptability
see

'erformance mequirements see Note 1)

n ..16 Vibration 'or mounting method see .3.5 of this specifi:ation 'rocedure B4 'requency range: .O Hz to 55 Hz unplitude: 0,75 mm or 18 m/s* whichever .s the less severe lotal duration: 6 h 'isual examination .eakage current or roltage at specified :urrent _-_ _-_____-._-__---_____~~~- _--_ 16 1 \s in 4.16.3 \s specified in the ietail specification

___----___--_______--

;ROUP 5 111 specimens of the sample of Group 5 i.17 Climatic sequence -Dry heat -Damp heat, cyclic, Test Db, first cycle -Cold -Damp heat, cyclic, Test Db, remaining cycles -Final measurements

:Low air pressure Lest not applicable)

Visual examination Leakage current or voltage at specified current Voltage proof (Insulates varistors only) Insulation resistance (Insulated varistors only)
11

As in 4.17.8 As specified in the detail specification

As in 4.17.11

As in 4.17.10

IS QC420100:1994 IEC QC420100:1991
-

;ub-clause number nd Test see Note 1)
i

DI

lr NID
Cl

Conditions of test (see Hote 1)

r
6L :see

sLample size

1'erformance

criterion ,f acceptaC It jility n

I requirements

(:see Note 1)

lROUP 6 ..20 Endurance at upper category temperature
I

2) t i

8 1 000 h at upper category temperature and at maximum d.c or a.c. voltage (at upper category temperature) Examination at 48 h, 500 h and 1 000 h: Visual examination Leakage current or voltage at specified current Examination at 1 000 h: 4s in 4.20.6.1 1s in 4.20.4.1 1s specified in the ietail specification

Voltage at class current Insulation resistance (Insulated varistors only) i.19 Fire hazard
-

4s in 4.20.6.2

As specified in the detail specification are permitted for the fire hazard test.

As in 4.19 g)

*) No defectives

3.3 3.3.1

Quality Conformance

Inspection

Formation of inspection lots An inspection lot shall consist of structurally similar varistors (see Sub-clause 3.1). It shall be representative of the voltage range and the size range produced during the inspection period. Where a .ot is formed from specimens of different termination variants, that lot shall contain an equal portion of each termination variant.

3.3.2

Test schedule The schedule for the lot-by-lot and periodic tests for Quality Conformance Inspection is given in Section Two, Table II of the Blank Deta~il Specifications, IEC Publications 1051-2-l and 1051-2-2.

12

IS (1C420100:1994 IEC ~c4201~0:1991 3.3.3 Assessment
level.5 --

The assessment level(s) given in the blank detail specification preferably be selected from the following Tables IIA and IIB: TABLE IIA

shall

rnspection gub-group** IL

D*

E

lAQL % 1,o
0,65 l,Q 2,5 1,o IL

F*

r
AQL %
IL

G* AQL %

AQL %

IL

Al A2 A3 Bl B2

II I s-4 s-3 s-2

IL = inspection level AQL = acceptable quality level

TABLE IIB

Inspection sub-group**

1

E P

F* n
C

G* P n
C

I

Cl c2 c3 c4 Dl D2 D3

1

P n
C

= periodicity in months = sample size = permitted number of defectives

Notes concerning Tables IIA and IIB: * The assessment levels D, F and G are under consideration. in Section Two of the

** The content of the Inspection sub-groups is described relevant blank detail specification.

13

